Dibutyltin promotes oxidative stress and increases inflammatory mediators in BV-2 microglia cells.
The organotin dibutyltin (DBT) is used as biocide and as stabilizer in the manufacture of silicones, polyvinyl chloride plastics, polyurethanes and polyester systems. Although the immuno- and neurotoxicity of DBT has been recognized, the underlying mechanisms remained unclear and the impact of DBT on microglia cells has not yet been established. We now used cultured mouse BV-2 cells as a model of activated microglia to investigate the impact of DBT on oxidative stress and pro-inflammatory cytokines. DBT, at subcytotoxic concentrations, increased intracellular reactive oxygen species (ROS), mitochondrial mass, mitochondrial ROS, and the mRNA expression of inducible nitric oxide synthase (iNOS) and NADPH-dependent oxidase-2 (NOX-2). ATP levels were decreased by DBT, followed by activation of AMP-activated protein kinase (AMPK). Moreover, DBT potentiated the expression of tumor necrosis factor-α (TNF-α) and interleukin-6 (IL-6). Inhibition of NOX-2 diminished both ROS production and induction of IL-6 expression. The DBT-mediated increase in NF-κB activity and subsequent up regulation of IL-6 was abolished by co-treatment with a NF-κB inhibitor. Treatment of cells with pharmacological inhibitors indicated a role for mitogen-activated protein kinases (MAPKs), PI3K/Akt, protein kinase C (PKC) and phospholipase C (PLC) in the DBT-induced toxicity. Finally, the calcium chelator BAPTA-AM diminished oxidative stress and induction of IL-6 expression, indicating the involvement of increased intracellular calcium in the enhanced microglia activity upon exposure to DBT. Together, the results suggest that a potentiation of oxidative stress and pro-inflammatory cytokine expression in microglia cells contribute to the toxicity of DBT in the CNS.